Bone loss in adult offspring induced by low-dose exposure to teratogens.
Maternal malnutrition during pregnancy was shown by numerous studies to result in the birth of offspring exhibiting altered bone characteristics, which are indicative of bone loss. We hypothesized that not only maternal malnutrition but also some developmental toxicants (teratogens) given at a dose inducing neither structural anomalies nor growth retardation can detrimentally affect skeletal health in adult offspring. To check this hypothesis, pregnant mice were exposed to a single injection of 5-aza-2-deoxycytidine (5-AZA) (a teratogen capable of inducing phocomelia of the hind limbs) at a sub-threshold teratogenic dose. Micro-computed tomography scanning revealed that femora of 5-month-old male offspring exposed in uterus to 5-AZA had trabecular microarchitecture indicative of bone loss. Furthermore, exposure to 5-AZA increased the susceptibility of offspring to postnatal chronic mild stress, which has been shown to induce bone loss in mice. While exploring possible mechanisms underlying this phenomenon, we observed that the expression of some microRNAs, which have been demonstrated as regulators of key osteoblastogenic genes, was altered in hind limb buds of embryos exposed to 5-AZA. Furthermore, the expression of receptor activator of nuclear factor kappa B ligand (RANKL) in femoral stromal/osteoblastic cells of 5-month-old offspring of 5-AZA-treated females was found to be increased. Collectively, this study implies for the first time that single low-dose exposure to a teratogen can induce bone loss in adult offspring, possibly via alteration of embryonic microRNAs and RANKL expression.